C-myc protooncogene modulates cardiac hypertrophic growth in transgenic mice.
Protooncogenes such as c-myc have been implicated in the transduction of growth signals in the cardiac myocyte. We examined whether increases in c-myc expression occur in murine heart in vivo as a generalized response to the pharmacological stimulation of myocyte growth. Both triiodothyronine (T3) and the beta-adrenergic agonist isoproterenol were demonstrated to induce a rapid and transient increase in cardiac c-myc mRNA abundance, which preceded an increase in cardiac mass. We then examined whether myocyte growth could be modulated by selectively altering cardiac c-myc expression. The model system used was a strain of transgenic mice exhibiting a 20-fold increase in cardiac c-myc expression. Although in nontransgenic mice the administration of T3 and isoproterenol resulted in similar increases in cardiac mass, in transgenic mice the degree of myocardial growth induced with T3 was significantly greater than that induced with isoproterenol (P less than 0.001). This study demonstrates that increasing the basal expression of c-myc in cardiac myocytes alters the growth response of the heart in vivo to certain hypertrophic stimuli and implicates the c-myc protooncogene in the transduction of selective hypertrophic growth signals in differentiated cardiac myocytes.